b. 31 P NMR spectra -Figure S1 
b. 31 P NMR spectra -Figure S1 None of these spectra exhibit a peak at 670 nm, suggesting that Au25 is not formed under these optimized reaction conditions.
Synthetic Procedures
Synthesis of TMAT protected clusters from [Au11(PPh3)8Cl2]Cl. An aqueous solution of N,N,Ntrimethylammoniumethanethiol (TMAT) (27 mg, 0.11 mmol in 12 mL H2O) was passed through a poly(4-vinylpyridine) column to remove any residual acid contaminant, added to a chloroform solution [Au11(PPh3)8Cl2]Cl (24 mg, 0.005 mmol in 10 mL) and deoxygenated with Ar for 2 minutes. The biphasic mixture was stirred rapidly at 45 °C under N2 for 16 hours at which time the color had transferred to the water layer. The water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 30 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 column with water to give 15 mg of product as a dark solid.
Synthesis of TMAT protected clusters from Au11(PPh3)7Cl3
An aqueous solution TMAT (33 mg, 0.14 mmol in 12 mL H2O) was passed through a poly(4-vinylpyridine) column to remove any residual acid contaminant, added to a chloroform solution Au11(PPh3)7Cl3 (29 mg, 0.007 mmol in 10 mL) and deoxygenated with Ar for 2 minutes. The biphasic mixture was stirred rapidly at 45 °C under N2 for 16 hours at which time the color had transferred to the water layer. The water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 30 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 column with water to give 15 mg of product as a dark solid. Synthesis of glutathione protected clusters from [Au11(PPh3)8Cl2]Cl with 430 eq. GSH at 22 °C (room temperature). An aqueous solution of glutathione (288 mg, 0.94 mmol in 10 mL H2O) was added to a chloroform solution [Au11(PPh3)8Cl2]Cl (9.5 mg, 0.002 mmol in 10 mL). The biphasic mixture was stirred rapidly at 22 °C in air for 3 hours at which time the color had transferred to the water layer. The water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 30 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 (superfine) column with water to give 5 mg of product as a dark solid.
Attempted synthesis of glutathione protected clusters from [Au11(PPh3)8Cl2]Cl with 430 eq. GSH at 30 °C. An aqueous solution of glutathione (144 mg, 0.47 mmol in 10 mL H2O) was added to a chloroform solution [Au11(PPh3)8Cl2]Cl (4,8 mg, 0.001 mmol in 10 mL). The biphasic mixture was stirred rapidly at 30 °C in air for 7 hours 30 minutes. At this point the UV-visible spectrum of the crude product was recorded. No Au25(GS)18 clusters were detected in reaction mixture. The reaction mixture was stirred an additional 12 hours 30 minutes. No color was found in water phase after that time. Synthesis of glutathione protected clusters from Au11(PPh3)7Cl3 with 430 eq. GSH at 30 °C. An aqueous solution of glutathione (193 mg, 0.63 mmol in 10 mL H2O) was added to a chloroform solution Au11(PPh3)7Cl3 (6 mg, 0.0015 mmol in 10 mL). The biphasic mixture was stirred rapidly at 30 °C in air for 20 hours at which time the color had transferred to the water layer. The water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 30 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 superfine column with water to give 3 mg of product as a brown solid. Synthesis of Au25(GS)18 from [Au11(PPh3)8Cl2]Cl with 430 eq. GSH at 45 °C An aqueous solution of glutathione (288 mg, 0.94 mmol in 10 mL) was added to a chloroform solution [Au11(PPh3)8Cl2]Cl (9.5 mg, 0.002 mmol in 10 mL) and deoxygenated with Ar for 2 minutes. The biphasic mixture was stirred rapidly at 45 °C under N2 for 2 hours at which time the color had transferred to the water layer. After cooling to room temperature, the water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 20 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 superfine column with water to give 5 mg of product as a brown powder. Synthesis of glutathione protected clusters from [Au11(PPh3)8Cl2]Cl with 20 eq. GSH at 55 °C. An aqueous solution of glutathione (55 mg, 0.18 mmol in 15 mL H2O) was added to a chloroform solution [Au11(PPh3)8Cl2]Cl (39 mg, 0.009 mmol in 15 mL) and deoxygenated with Ar for 2 minutes, The biphasic mixture was stirred rapidly at 55 °C under N2 for 2 hours at which time the color had transferred to the water layer. After cooling to room temperature, the water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 20 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 superfine column with water to give 20 mg of product as a brown powder. General procedure for the preparation of small water soluble clusters from [Au11(PPh3)8Cl2]Cl. An aqueous solution of 0.06 mmol of the water soluble thiol ligand in 7 mL H2O was added to 0.001 mmol of [Au11(PPh3)8Cl2]Cl in 7 mL of chloroform. The biphasic mixture was stirred rapidly at 35 °C until completion of ligand exchange which was monitored by complete transfer of colored nanoparticles from the organic to the water phase. The time of reaction depended on the incoming ligand and for the ligands used in this study varied from 2 hours for sodium 2-mercaptoethanesulfonate to 6 hours 30 minutes for the TMAT ligand. The water layer was isolated in a separatory funnel and washed with dichloromethane (3 x 30 mL). The solution was concentrated to 1 mL using a rotary evaporator at room temperature and eluted on a Sephadex 50 superfine column with water to yield the product as a light or dark solid in ~50% yield. References:
